ma*\mm? up) (12) 2fc If] if 3^ (a) aiwmmmzama^ 

#$§2001-13103 
(P2001-13103A) 

(43)&B§ B ¥f£l3*F 1 ft 19 B (2001. 1 . 19) 



(51) IntCl.' 
GO 1 N 
C 1 2M 
C 1 2N 
C 1 2Q 
GO 1 N 



27/416 
1/00 

15/09 
1/68 

33/53 



F I 

COIN 27/46 
C 1 2 M 1/00 
C 1 2 Q 1/68 
COIN 33/53 
33/566 

®jm<»mQ ol 



*-?a-r(#*) 

3 36M 
A 
A 
M 
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(21)fflK*# 
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(71) WIS A 
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(74)«SA 


100074675 
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(54) ^SEffl^4b^«j«aicJ:*^SIt»fM-o*m*j**J:^a*^ 



(57) [fgft] 

T. *HJ^iHfc:llJg3;hJfcDNA|lrfi\ PNAffifrC 
D N A MfrXU P N A Bf^ite $ iiT h D N 

A^^xtiPNA^-wfg^c mimmfri&ts 
d n ABfn-xfi p n a ism- 1 ffl«tt*w^« mmmrn 
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?tllZ D N AmfrfiW%.ZtlX%& D N Aftffim? tw. 
7 'J y HDNA»^tt«SWk*?Se4HF«0»ftTfc:»« 

<7)Ztl?tllZDN ASrJWHJgSflTSr* D N A#flf* 

fft$fi"CSril!CH*ttfflEtJJ:^Wru >y FDNA8te 
&W&fc'¥&&tt?Zmf&Z-£& Z biz J; 0 , f£f#|eb.k 
ft^O, R#«^fcBlS£$*LT^*DNA|§rtf-fcffi 

V •/ H DNAi^ttl^£f»fJ t^^tSI 
S ; * LT. ( 2 ) KtfWS^tot^m^lSSaW** 
tJ:oTtMtt4L, Bt»tt««ElB«VW r»J -y K 
D N A^ttmm^^vStt^f^ffiftSlc^-t^ ttft 

t it 3 ] ±is ( 2 ) oiitfflt * & , m 
mmizmmzixtemLvmi&nzti.ztiizDN ABfjt 

#IHSS$*iT** D N A#W*f ic. K#ff*f fcllfc 
$ftT D N ABr^-i:ffiffl14^*-ri»iJ:^KIIr> i r$- 

mmz ztizi*). Mm®*®®**). mtmm=f- 
izmfezixx^&DNAmfrbmmiZtt&mmim 

mKZtteZlt&b&tz* >W r»J y FDNA»&te« 

«at=J:oT*ffl[S:ft-¥-L, i^ffffi^lWN^ 7y 
■y FD NA^tt^v^^tt^mS-^^tC^-r^ 

m«£$)j5g-r& c t izx^ximzixtz i>cr>x-h&z t 
zmmb-tz, smm 2 izMmcomMxm . 

[»*JH4 ] D NAifr*i, *c7)j&ai2?lJ#gtfJJT-£> 
* i 4: i: -f S W#3H 1 J}M 3 <?)ft0ffltiiiwmz 

Itmm 5 ] >W 70 -y F D N Att^ttttjRft^vStt 

«tt»V^i*S>f >-^-^l^-^-C'J>4^4:^!|t@4:i- 



Z'tUz P N ABr^*ll^$ iir PN A##r3lf tc s 

7-y -y h p n Ai&ii r &m&i\&m&tt z Fv>&&Tizmm 
zit&zbiz**), m*im*co. mwm?£.w&is 
tix^z PHAmftbttm&z&i-&m*mmt ! rzt£ 
&z-*t&bmz. m&mv&s&ft?* & 

m*m7 ] ( i ) mimmtzEmztitzmivfm 

<0*ti*XUz P N AKJWfflSfcS ftTSr 4 P N A^*f« 

a Br^r fc ffiflitt * #t h wmm&rmm * 4 v 

tt»+<0. K#W#ft=B£3#i/CV**PNA»ffi-4:« 

'J >y HPN Ai&&&mmtm£&tt=?t: fctt-S-S-frftX 
S ; -e LT , ( 2 ) K#*HRf t^S^-fb^fiSII 

p n A^tt«^-fk^ai4^f fe^m^t^-rsmiSE 

*M5EU -e^msoffl^. JtiE4:PI-<0i««SBdBrrt- 
WmM $> h V $ i\X =Sr -5. $?)iJ|jg 4: «SK 

4: <^B8ffi**^lM«RfcJia^r* Zblz£.r>X . WH* 

cii*3a8 ] ±ia ( 2 ) »igtfflv^wM8#, a 

^®tKH§ix^1gRco«J!fi^-?-^mt P N ABrfr 
**EI^$ixT^rSPNA^«fSfC »»«*Ptcffl« 

stiTv^* p n Am* bim&z&t&i&mmmx* 
m ^zm%&ma<vmmx&tsmmmm) l tJ) i mm$> h 

v ^li^MKS fLT «r 4 = jSJ3Lh<^frSS«*ttJK * -en-eft 

t=HDeS*iTv^* P N AWJtfcfflflHt^Wt *WPt«H 
Bffrt«f***4fc*te. A^r'J y HPNAM^ttl 

fWK=j:oT*{itft*u i^Dftfaio^^ yy 
■y hpn A&&&m^it¥&ftttTm&m.mzmL-tz> 
m^m^-th zbizx-oxftfcztifzhnx'h&zb 
zmib-rim&m 2 izim^s^m. 

4^4: Sr«r«4: 4 If 6 T& 8 ntovmtUpemtZ 

i smm io] A>f/y 7 HPN A^-^ttm^b^vs 
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[0001] 

ARJfr£B«*iBfc^StffcDNA4Mrr*^ 

«^»<o p n Amft*mm$mizm\ §^pnam 

[0002] 

imwfflti] K»+OB«4:f ■6DNABrJt^«lB 
ti. *<ODNABrfr<^aaES5iJi:ffl4iltt*q(W-«Htt<o 
DNASrfl-fcfflWC, IW+WDNABffriBBaiWDN 
AiWfc'CJ!«3ft.*'vf 7'J v F£\ «SWfcSSW$r# 

NASrWi, mm. m&mmzwifczitxmi-t&zk 

*U>. ro-^DNA*fflV^KWDNA|WJt<0«aj* 

[0 0 0 3] U&»U DNABffn-fi. StC?t«LTi3 
0. ro-T'DNAfctmDNABrfrkWiaifc^t&ll 

fcfcTS-ii-*. ^OJ; NArotO?i^:fg^||j£#• 
<£^^a•£■^c^F^::S:&rt:#^ A>f/'j^^y 3 y(i 

[0004] WMT9 - 2 8 8 0 8 0-9-£4Rfc:f±. TD 
-^D N A*j J:t/«JRfl^8§ttilv^M-f >9-iiV 
-*£Jflvvc. KSDNABffr*«iaj't*^£3& t ra*S 

H 3 > 




PNA 

[0008] z.a>t&>. ft«Wfcii*ttT» 0 ; «<o# 

jKUTSHIMftK. iltt, ^f-l^^tf-^S^L 
T«f^UTV>*. PNAIi, DNAfc«ffiWfc:Jitt^ 

m-f&Zti>WL,frb%'?X^& (finite. 



<7)ffl*mi&mm.iMtet&Zi:lz£-?T . smDNA 
[000 5] LA>U ZttmiZ. U4>?-tll'-9 

tfzru-zrDNMzi>fohW£i&^-rhz\t\,z&*), m 

[0006] —-ft. ^mr^f-fe^^f, ap*>. 
JBfcW»38-*-*IBfc:. -#«fc:$r4DNAtf>rapW« 
tt<«RNAO«||?««fc:flsaW?W(a(S-&$-iir, 

>xtt?tLXli. DNA ( t L<tiRNA) «:««L 
fz%%Mb LX. PNA (peptide nucleic acid) 
ftT^S. PNAfl DNA^tlBJStC-eO^tfC^ 

g?igg£*r l . wmm%i%mm *m-t& d n Altera 
mmz>\4 7vnxL. -*m*Bifrt& (p.E.Niei 

sen et al.. Science, 254, 1497-1500(1991)) . PN 
AJi. ^C7)j;ptc, «f6WfcW;DNAfc(afc,CifS&b9 
3rV^>\ *<ofllJSfcfc£<IKr>K N-(2-rS/xf 

;p) ^y^vSrmiat-rs^yrsh'Sr^'g'^fcLT 

[0007] 
[ftl] 




^7 4@i^c^ 



1 287W) . T>fty 



DMA 

^T'&S (^f^F6 - 5 0 9 0 6 3 W««) . 
[0009] PNAIi, ^rf - F H«^?BEffl^»®ffl 

i$*rt^4. PNAc?>£j£}£t;:ovrai, ^¥6- 
5 0 9 0 6 3^mmm. ikWim ! f2 7 5 8 9 8 8-f-CO 
WSfflfk P.E.Nielsen et al., Journal of American Ch 
emical Society, 114, 1895-1987(1992) „ P.E.Nielsenet 
al., Journal of American Chemical Society, 114,9677 
-%mi992)%£'izWM1>n?.&2tlX^&. 
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[00 1 03 WUH* 1 1-3325 9 5 II 
ffiffl^BtCPN ABf^-ecOT'H^tT^I. PNA7 
0-7, i>J;y r PNA70-7'$'fflV^DNA81ifr(7)^ 
ai****^**^^*. ^<0PNAra-y(i. 7*b' 

-fe >~9-— ffltfJSUe^ Tic P N ABrfr^BI^-t*-^ t <n 
Xfoh. ^PNA7"n- 7*SrfflV^SWi:f SDNA 

d i: lz X o X ftftbtlX v . 

[00 11] PNA7D-7, fcil/lfflDNA 

m*y=j*T4 v b-rxrmmLfzimmxim^x . 

*KSDNABffrSr«mr**iSt.3ai4.^T^4 
(P.E.Nielsen et al. , Science, 254, 1497-1500(199 
1) ) . 

[00 12] 

[fKB^UKfcLidfc-r&BHH] *fMBtt, DNAM 
*^&fflwt. ^W^affltcia^$ix^DNA»rn-tc 

[00 13] 

*iT$r*DNA#w#pfc, «wea»irfr* t *»tL< 

«4HKLT=Sr**ttSK£>W 7U •/ KDNAft&tt«5 
R*Mrf«ffJciafeSih.rv^«DNAKJti:«« 

akc&*. 

[0014] ( 1 ) S««®^EH$ 

itfca»<0««<^*<l«rittC D N ABrJttfHjgSftTS: 

4DNAi»f*Ft. i8K*^*no, tt#W*PCBffie 
ZtiX ^ * D N ABrJt i: ffi»ttSr^rr 4 KWSKBf M"** 

-y KDN A^ttffi^¥vStt^T^tiM^-l*-4 CI fc 

.to. mm*mw<r>. tmrnm^zm^tix^^, 

bMz, A>fyy - y HDNAf^14«^-f^vg1±^^ 

t^^-frsxg : * i/c . ( 2 ) R^wa^p fc^aaa 
y y •/ h d n Ais^tt«afl:^«tt4HFte-&i»w 



A 2 £ t> & h . 
[0015] *f^«limai(BBf^Satfrife- A2<0 
iff* U*JB*li, JJB ( 2 ) (OIIt'fflV^MI* 5 . 
g^HfcEH£ft£MfcO»7)*ft<mt:: D N a»t 
JWBBJg* *iT&S D N A»«f»7 fc, K^WSHF fcffl 
ffiSnT^*DNABr^fcffl«tt*#*-&K««a«KM- 

WgW^-frftifctciO, Rtt£McttiS4>tf>, R#*r* 
^BB6S*LTV^*DNABrfr4:«*lttt*^*KH« 
R»ffr*tt-&S-frS fc^fc, >vf 7U y HDN Atjrdtt 

HRRfciJ: o-cm^Srft^-L. R*Hff*?OTtfy W 7* 

•j -y h d n K^^%\^m.^m^mzmEt 

[0016] *^BJc7)ffi«14$r^4sS^i$BffW-c7)^ 
SJ*iS- A 1 *J J:l/K««SBaBf^€»*J6- A 2«ff 

( a ) ;w >y f d n Am&&w£M&m&ft=?tf. 

a^S-f y^-^i^-^-c^i.. 
[0017] *^Bfl{i. $ S^ffi^KB$ii7t 
UfiR^flSW^^-^ntc P N ABW^EljgS fix P 
N A#W*^fc: , ttf!W[gMBr^jg « L < li^iJc LT 
«r&*ffia*vN>f y y -y h p n A»&ttttswis¥JSte# 

^W3R^tcB^3^rv^PNABf^fcffl»tt**^-& 

[0018] *mm. $ 4>t=4fc, ( i ) mmmmiz 

B.WZiitzimV)ffi.®<7)Zti?tilz P N AWifrfiWfeZ 
fc^S^Tv^PNABr>¥fcffl1il1x**^-4K«e» 

Bf^spjB* v $ ttx % h m\*&m& x w ^ 

-f r y -y H PNA^tt«m^vStt^^«M$^4 

T^*PNABffrfcffl«tt*Wr4iSWSHIBrJi*IS^ 
§-ti:4 fc^tc. /\A 7 U y H P N A^-^ttm^-fk^tt 
^FSr t$S^$^4XS ; fLT, ( 2 ) R^^^tc 
5ai1|«<l3l««tJ: 1 . R^W* 

^mmcO^ 7V y HPNAR^tt^JH^SHt^mS 
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C 0 0 1 9 3 *^Bfl<0^4MB?»fJtt7)^i^- B l <o 

vtt nmmte. ±ie ( 2 > ^nmx-m^^mAmnK 

S«8IE£BB;* titzimcDMt&WZti^tilz P N ABr 

U y H P N A»^«SWl5?«Stt4HHS^««t:«*-r 
4*»*ffl5&*-4 - fc J: -5 TfNRSiifc 't><o-C* & . 
[0020] ^ttOffiW£**?&KfWiWM-- B 

(-0 PNABffr* 4 , *^**Eyj#K*re&&. 
( o ) /vf 7 V -y h* P N A»£tttt»fc3Sigtt#?-#. 

[00 2 1] 

t«w^»st^»JDi] Hit. *micotfmtt}%%mm 
mm^comm^m-A 1 s^-r. m% ( 2 1 > oaafc 
KB^a^issc^ig^-en-entcDNAffif^- (id 

#llj£3*rC**DNA#;&f*?- (3 1)t. 

Br* < l 2 ) #*»**^tt$mL/C5:S*ttiK£. ^ 

4 7V y FDNAlS^ttttrMIS^iSttfl^ (41)<D# 

ffiTfclfM^-fr-S.. Bbictt8N»tf>, DNAiW (11) 

fcffi»tt*qr*-6SCWKBfflfM- (12a) 

fcftfc. M«m^vS1±^ (41) t,«f^S*ftfc. 

1S(21) (CHJ&&*iXV** ( 1 1 ) t ( 1 2 a ) k 

TJB&Ztl&J^ 7*'J -v h'DNAtC (41) am&Lti 

»s# (5i) zn&ztWTZz. :«(5i) #n 

^$^/i^*^affit^M«m^^Rii (61) 
SrifflgS-fr, *ffi£ft-*gL iKSIISSESrffl^-Sikfc: 
i-5TM®H (71) Wnt>tlh. (71) +*>ftEP 
(i. mm. ( 2 1 ) «HfcKB3ftfc«Rtf>1B«S:^U 

DNA*S^tt«a^^Stt4^F (4 1) Ott^ffitt^^ 
-f. PNAMSW, DNASrfi-*>ffcb'5KPNA»r 
*r#\ 11(2 1) ^ffi£BBS*tfc«»«>«««)* 

ti-etiizffifcztixz&ttffimTX'fo o , -e«op n a^- 

(i, DNA^^SrfflV^ii-^i:|il«T'*-l». 

[ o o 2 2 ] vr. ^ftm^mmmm^mta^m- 



w-th . *»woK«aBaBf>i-w*aj*«- b i xx/ 

-?■<0^fl;^-B2(wOV^Tt!«P^C»f^=3:V^RRO, Al 
fcJ;t>'A2k|5]ire£>6. 

[0023] lar. **mm?m^&mmz<z<?>j: o iz 

Jg.m-t&. OW/U 7 KDNAj kfcL DNA##rS 
? ±tc E5£ $ fi/C ^ & D N A i: fflftmiLWfr t X'B 
®,Zi\hZ.*m\ft*^o . r/W/iJ -y HPNAj t 
»i. PNA#W*?-±fcBasgSiiT^*PNABrfrkK 
^KBIrJti:r^$^-*^BfWrSrV^a. r P N A 
Bffrj fcii. -£j^J:-?T#<oft*:PNAl;:ovvC. W 
BWotftff: j; o r -t <0-SK£Br>t<fli *> <0 4 =5: 
l\ zfV y HD N A|S-&tt««-fb^gtt4HF j fc 
DNA^WarPiCH^SilfcDNABfW-kV^T' 

s^7V y HtoK-S-U, **0«a-fti¥JStt**r*«)^ 
Sv^.fiU A-f^'JvHDN A8£tt*SWfca*iStt 
.^(i. JBflES^-'Wyy -y FJ^htC -*^DN 

•T4 i t tfii> h . ry N ^ y ij >y KPN A*S^tt«m^ 

y U y H DNAg^ttt^ftfSttWN^ 7'U y H 
DNA«oflBSrtfc:if A$tut««. fci^N-f y H 
D N A«it^TVN-f yj y h* D N Afc#««W(CfflS:f^ 

D N A*W*P*i«PiaBaBrM-tJ J:l^/W 7' 0 -y H D N 

Ajs^i4m^b^vStt^^^^tf«iiw?§?st?i« 

/1J7KDNA 3&>'ia^ S ix/s X« k * ^ y ^ - 
«at wiaitfWft^ffljpL. -y HD N Affljafi 

«ck > vf y u -y k d n A&izimmt'^m&ftTk 

&j tim%&. %<r>mmx\ *w%<om&^m^*> 
«p$>mfMvm%i><DX'itt^z t *m-?xi$<. 
[0024] imx.i mmt ltj±, nfmm&nm* 
i4*a*. h&w±m&mm<mwi<.&<7>iBftX'b2>z 

wn. ^«*. rat, mm. *y?\s>7 ow-w 

v\ dixti, mwwmco®MZ J $>n,%iV¥tittmzJ;$> 
ffiffi<7)®g,2iz£&i><r)X'$>Z>. WfcomZii. WtcRS 
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feZtlft^tf. 9WtX*> &®&£.U. 1 0 OftSl 0 0 
0 0 m^ffllc: $> § .1 U ^ 

[oo 2 5] msit txit. mm, ftyrj^-, ?* 

h^-fsj— If— ISFET, MOSFE 

^ WfcxX. BMfcvjo!^ flftftiBVallHIM 
fig. Si. Ge> ZnO. CdSIP^i*ti, 
V=5:i:'<om^K?I#£ Stff 6 -I **T# S #\ &i L < 

wet. m^KteJ:^TttJIS*i.Tvvtt>J:v*. #m 

T« Lfct>«)*fflv>4 i i: ##4 L < , &"Cm»9m 

tt<0* 4HF*K3&» 4> * 4 JH»as»8«a» 4> & 4 Jf £ fStfT 
tin. i<?DJ:-5*Ji*»tt&ii:tc«to"CS«^Dflia 

<ffl^4<ri:#"e#4. 

[0026] #«tt*»fc*v«IR±fc:1MR<0«ffi*<lB 
S£*Lrt:&<9fc LT{4> Jffi (Sosnowski.R.G. et al., 
Proc. Natl. Acad. Sci. USA, 94, 1119-1123(1997)) (ClE 

[0027] [DNABf^] DNA»fJiU\ BWfcJo 
T31 0 t^lti - it(E^?S3t£tra^4 
Jt^tCti, cDNA, cDNAO— gf s EST^c7)^U 
J*?l^f-K£&ffl^4^k7!>W4U'>. Clix^o^U 

«Wfc:«7 f -^'<-^fc:a»S*i3tia5i|**tcUT c D 
NAc7)^-f 77';-> 7-7^5^/5 U— &4V">ti:£ 

IW-4. PCR£K4oTtffliL&^iOk#r4L< 
ttffl"T 4 <I fc *»T * 4 . 4 . itfc^ <0SEH^ffi £11 
^4fctt. «*fcfc4Ktttf>I»i]£ii:fc:LT* ^#H=> 

^K£^j£L*i<5D&i$ffl^4£k*W4 L^. D N 



W^KWtfSfeSSS at ^4 Z b ##& L < , *<7>t& 
^MJBDT*4£i:jWff4U>. DNABfWi, 3^ 
M5 0ittT'&4.ri:#i!r4L<s 107bS2 54tt:T' 
MltiWlcJfiL^. DNA0Jr#kLT. 

t,z\mztLtiM&v>mt&co*tL?tLt l z. m^zm%&m 

!Sr«8»^)««B<0D N ABr^-Srfflv^d k £>#f 4 U\ 
[0028] DNABr^Hg^rffifc LTli. &*aco?7 
&£ffl^4^fc7MT'£4. D N A $Rfr<r>mfc'^?>®W] 

mi. mfrwmMtsxvmfconMiz&txm^ttm 
£mtR-tz>zttfX'*$> (w&m ■mm-wm.voi.A 

3, No. 13, 2004-2011 (1998)) . MtH. DNAfBrJWc 
DNA^PCRlft^Wi DNACOffimimmt 
X, ^'J'J^ iX'Jlfl/W 5>\ #VT)V*>VT 

}fi£§:ffl^4.ri:# J T'£4. ^jRjf^U^f-H^ffl^- 

4«^fc«. SK±-es^^-r 4 -mz , *>4vw*> 

4 i fc # 4 . man , ^aH*^T^»xaa $ ^ 
r^4«^tc(i, DNAglrn-^5' tL<{43' *«Bfe: 

X. DNABffr&aHRtHJ&tS. RDNABffrfc^/P 
^ThS£#A-r 42T8&L (M.Maeda et al., Ch 
em.Lett., 1805{|1808(1994) 4t^'B. A.Connolly, Nucle 
ic Acids Res., 13, 4484(1985)) IZMWlZtlX^^Z . 

^-^7 - # VT'^^S $ fit V * 4 

SS-T4 i k 4 . ^^H^-ftTj^tco^TJi. 
^tSX (K.M.Millan et al., Analytical Chemistry, 65, 
2317(12323(1993)) teSMtfiEttSivCV**. ±I2C0D 
NABrWi, f felli§llftZ*g[D N ASf)fCfc->T 
i>J;v>. -*«DNAWM-*^T»»«ffl§ftfe»Rfc: 
HS&T4«^fc:tt, -*«D N ABr^M^r<oa<o 5 ' 
tL<(43' *Si§ (ifiLOl 5' *SS) 

fi. r^ys. r/i^ftKS, Xiwrvm. t'^v 

IJflfS i fc 4 . Lt7?7X^y U 3 > 

AvTvyrmzm^&zbtim&L^K 

[0029] D N Amfr<?)ffl&±. D N ABffr**»»* 

fi= 3 i t *-'»4 a^-T4 d n AWKomm*. fk 

pMJbWkmMcr>&miZfo&ZbW1iftL<. StpMJb 
Mifc n M^KHJCft * i i: a«Bte*F4 Lv^. jSMti. 
1^7S1 0 0 nLc7)ica^^4dk*W4L<. 1JVS 
1 0 nLc7?^fflt^i,c:h^!f#(Cir4LV%„ DNAKIf^- 
Sr *tf *tt»+ IZ (4 . -e<07Ktt?ScO«f14 £ m#> 4 
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z t tux-* h . &mm. mfecr,im.x'*<D£ t m$mmi. 
m<o&m*. i&m^&m&mm. xtzmzx^xm 

(4. -<y*A^-^g^S:1f difctffiL^. -fy* 
*^-Mft. *jS*«DNA»r^«5»U"CHi*-r*c 
fc*«#*U*. DNABr^*«Rt=lfflffia» -eoiSIB 
* . 1 JbS 6«7W >S^-^co*^ 

3 D N AMffOWHi.' ft B BI7!>M»iIIBtf>tt 

[0030] [PNARfr] *3MBTW4L<ffll*4»*l 
SPNABfmi, TK-flbS ( I ) X'$kZti&itismX' 

o 

[003 1] 
Ut2] (I) 

r r 

r 9 



[0032]^*, B' 1 !! 'J^PtfcoT, » 
&BH&£ (A. T. C. G, IfclXliU) 

4>vm. Tmmb&wzfcmiRTX'h^xi**^. t&m 
mMfrtLxn. 7-frf7f-y, 

;H3«fcl/5 -Tif 5" h is>*mf &Z k I) . AS 
W^aBWfiSU^V Kfcitf 0K*W£-J£ 'J #^ Ficon 
TJ4. WO9 2/2 0 7 02fc:ia^£*rCfc9, 5-7° 
obVUf-$>^fc4tf 3~xTlF^>'/W4, DNABJrJt 



f 1 1-2363 9 6#4HR) . mttm%33&< l Z%^ 

tmumk txii. 6 -f-si-^r-y^tf 9Vo [ 4 , 

3d] - tUS^'y^ffl-Cftft (HHRHJilPCT/U 
S92/04795) . $£>H:. B"lt D NA'f V? 

*T) . ^Nrf-^tf^f-^^wt^OTWK. 7>b*y 

mmm (a, t, c, GtKiiu) xh&zttfmz 

[00 33] R>»«. **JSRK fcL<tt^«W>a-T 

MiW6M2o«7'j-;«, mmm^m 
a* 1 6 otju* )vm^tssmwi : fm i i?mif> 

->vm. 7mm. ^m^m^ubmecorjua^^ 

WW 1 «I6 <^)7;^^f -NRi3 
Ri*S, -SHi, fcJ:tfi»8RjSfflfta J l 7^607*^ 

mm^mrf 1 j^6<or;i^/u^*-e»a$*i-o^ 
m.3cr,rjua^^m. mmu^mnTms^riv^iv 

(4, R^^M-^tTV^^SS^^^M^i:-^^ 
[00 34] L"li, jif-S^^^L, -CO-itL< 

y-co-NR i2 -iti)S;t*«4L<, -co- 

M^ft^'l^S4c7)T^= 5 fl/>'K. 7j<B?S, KSM^S 
*n ^4 c7)T;U3^r >-StJ ±V7 5 7£*> A>^r^^J: 
0 «tf & M^f i> L < (4*$r^-t . BmmFP&tf 1 
4c7)T;U^fl^vS. ^H-?ft**l^M4<0T;HJdf^ 

maxx/T^ymit. mtii>mmm?mnn^4cr>T 
n>*)vm. mmm^tf 1 ^4 cor;P3=3f l < 

«47j<K*T-git$ tLX t J: V \ 
[0035] d(4, lT]%.6Q<r)m®L*m-. d(4. 1 
J^4QCr>mkX'fohZktim$.l,^<, a s bfcit^c 

(4, zK^tti^zQ-ftms^miLzm- . a. b^j; 

l/c(4, Milt l-C*4£fcjWff*U\ 
[0036] *»BtfflV)4 P N ABfWi, TlB-jK^i 

( i i )Tf*$ft&*fc&arc**i fcawtcff a t^. ^ 

4". B"t34t>'d(4, ±EHR* ( I ) <0B 

[0037] 
[^3] (II) 
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[0038] P N AWKnmWL^mfcm&b LX it. 

m. Vol., 43, No. 13,2004-2011 (1998), $}J:tfttBH¥9 - 
288 08 0-f-^$S) . HS^{i, PKAmfrcvmM 

T'§i». mx.it. mm±.xm.m. p^Am^^-th 

zbtfi-cs&. mm<o$mmmbLxit. mz.it. 

w*j y vjs&mth z t tiw& u\ mm&zfttt 

■&iza. 2m&ffi<7)zti?tiizmAzm%&mm?)PH 
AMfr&mfe?& z b tmt u\ 

[00 393 P N A®rtf-Ol!5£f4, P N A$rA-£#tf7j< 
ffi&*m&LtlZ&mLXftd ZbW&& j£*f£. 
W^<OilflE-C-t<04 &&msmtt& b P N ABWt*)* 1 

*T>mmz£ixi>ftdz\bwxz&i>K wmztix 

V>& D NAf 7 r^^B^^«l§^X^ -yf-tm 

>*tf ■3ii:t>»4Lv^ -O^f-x^-FflL H5g£ft 
TV^V^PNABfrt-*ift»L'CI»*^*ifc* t »4L 

v>. ±un±oizLxmiztifi:PNAftmm=?<?)mi 

it. RBI^S»3Ilffltf>«H(c*&. 
[0 04 0] [yvfT'U^-tf— S'a y] A-f^y/>f 

4f-^g>ti, DNASrfflV^^fc(±, yW7*y>yF 
D N A^ttmm-f^vStt^^#ftT . PNA# 

wsfftflav^ii^icii. ;w r u y fpna^si 

p n a^h^t- izi&mimmfr&mm it&zbizx^, 
xmm-i . r y y f DNA^ttt^^^ 

Tit. ;W 7V ?4 -tf-i^ a V<F>WT\kiz. mfeZixtz 
>\4~7V y FDNA«gM§-^TtJ:^„ ZOWt&lZ 

a. ;w ry 3 y«>iKT«, iHB«ttffli <# 



w x&u&QmmmK&m: txa<zb l 

Zbiz 

x-^x. mf&ztitc'^yvvVDHAizmf&mtxi, 
immt^^^it. (-*m<?» mmmsm 

ft. ;vf 7* 'J ^ •tf-S" 3 ^»7»fc:5l«RlC<0i#HaK 

■/ f p n Amr&m%Avm&fcFiz~o\ l \x i>mm 

Xbh. J^7V 7HDN A^ttm^^MS^T-* 
SVHi^-f 7*y y F P N A^ttm^-f^vStt^-TO. 
1 0 nMJbSl OmM^aUtKHiCTfflV^it* 1 ** 

fttSHT. -eLTO. 5^M2 0B#S^gBTHS6i-S 

zbtmt lwk &mizmm-&DNAmft<7>m%. 

3 y<omm&tt$:Wi%.~t&zki)mtL\ l \ mz.it. m 
&?$m<r)Mmz BWk -thm^izit , ffi^K^ae^ 

fc^KHftffiT* ■& «t 3 JC, l»A>( 7- y r^r -tr- 
i^3>'^fi : aci:3!)W*L<. -<ffi0g»O«aj*B« 
k-th^&izit, Wm<ws4 7" y -fe'-i^ 3 vSrfi 1 

«?K(»*L<(i. 

[004 1 ] [HBtifflMft-] K««KI8ffrk LTti. 

i«jKS*>^«ifflUfeDNABf^-, mm^mmzx^x 
vm ttc d n AMfrmzmmwmwx'wm l , y^v ^-m 
mtmizx ztttrnx-mmbtzD na^. i>*wnt 
^f&x-n $,titz-*m<r) DNAWx&m^&zkwW 
t u\ *»i«PW3&^»<?.*ifc d n Am^m^iz 
a. mmb^itr^vumizx-yx. -*m<?>D 

N AffifrizMmZ-ttX &<Zk-hm£ u^. NimR-c 

«jBr*»tfc d n ABfrn*. -f&mzmmmmmwD 

NAMftk%&&. ZtltWimDNAmfrb LTfflV^ 
«^c0 D N A KfrJtte , ott aSBcfflefflBTC 

ifconiK a«DNA|8fmi, gCpM7!;lESSCmMC7) 

igffltcfe h zbtfft£L<. m.P MB^ife n M<wmiz 

fohz\b1}miztt£L^\ 

[0042] [A-f/iJ 7 KDN A*S-^tt«SWI:^tt 
^T-fcitX^'f 7'y «y F P N Att£tt**WMfiJStt# 
7-] M^J y FDNA^ttHm-ft^Stt^i, ^ 
>f 7 y -y F D NAICg^ L , *<?««SSttiStt*^rt-4 
4HF-"C**LtfMii^ t ^ tfflv^l, d i: ^ . J\4 7" 
y >y FDNA(i. miiZ5kti.0iZ. DNA#Df«fC 
aSR«BaBr^S:t*«IS-ti-C»'9it & t OTft * i fc *«» 
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t . ±.mt mnx°$>& . A^y 7 hdn A&-&14 
«^-fb^Sl±^ ( h h v ^ w y y -/ h p n A*§-£tt 

«^.-fl:^£14^ ) (i, D N Atf-flr^ ( P N AtftffS 

&&W±DNA#:&f^ (PNA^flfS^) ±fc 

<toT, A^7'J 7 KDNA (&&\^Mt'Vf ry / hp 
NA) temZithZbtfX'ZZ. >\A7V y KDNA 
^8r&M\ -f y^-tfl— hSL 'vf 7"U y H^Oiff 

(±mht< mm > t&&w.m<rmixx*b o x t> <* v>. 

y y fpnakjs-s-u 3&*o«SR3Stt«e*ir*-6^ 
X'btrn mixer) h <d m v c t &x- # & . / w r y -y 

HPN A^c7)f^«^{i. 7" y yHDN Ac7)iiilj-fc 
. 'vf ry -y HD N A»^tt«jR^l5¥«§tt4J- 
*ts£W\4 7V •/ H P N A«f^tt«»'ft:^SStt^ 
«i, Mixt 1 OnMMl 0mM(7D?agigHT'fflV^C: 

c o o 4 3 1 /vf if y >y vDNAm&ftnmtmmtt 

=f-&£W^7 y -y HPN Att^ttaStftSSSttfl^F- t 

<xfc«iV^S-f itfGS7C*§te£* 

Tli. 7xa-feWb£#k ft^-ivr 5 y-ft:-^ £ 

-^WtSWeSb I. i * L < s 7in^ 
«rC*4ifc3&*Wfc#*Uv^. -f y^-J^-^^i: 

(XI) 



Y 

o 




Fe 



[0049] 



(X3) 



H 



T 



NMe z 



[00 50] 
UtS] 



ZTittX'mZti&y int^^l/yy'f 5 hi 

(S.Takenaka et al . , J.Chem.Soc.Commun. , 1111 
(1998)) ■C*S.Ifca«ftfc:#iU\ 
[0044] 

[<ffc4] 

(NDIFC2-1) 




H 



Fe 



[004 5] &tz. TnttTmztt&y*v*>iti'y 

[0046] 
[ft5J 




[ 0 0 4 7 ] ffl L , xufFffiaST^Sfi* y x o-fe y^ 

[0048] 
[•ft 6] 

(xz) 



O Fe 




H 



[-fC7] 
(XI) 

M 




Fe 



le 2 
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(X6) 



X 



Fe 



COO 5 1 ] 
Ut9] 

(X6) 



"'I', 



^CH3 
,V CH 3 



coo52] i$m'&MTmmztifcm^&*-m4 y?- 

(NDl: : C2-2) 




V -v b D NAftS^li/W f U -y KPN AcO&^-tfJ: 0 

xf-^S fcUlin-rn t/HTC* £ £ t tfWfcjff* 

[0053] 
[-ffclO] 

(NDIFCj-3) 




H 3 cr N "CH a 



[0 0 54] Di^S^SH LT±I50 
>f 5 YWimmt. v FDNAtefcUfcHttTtS 

-9«7xDt -Hiefvvf 7 y -y H D N ACO 

±mt mmt izmz&A,tmmzwfcLx^& . £ *»t 

Slims. 1r7 9\,i,i?4 5 Kf^flstfVN 

4 71) ••/ H D N A^OM V l^-y a Vt- 
HT* 6 i fc H&WKyW 7' 'J -y K D N AlC^ y 

tl&Ztl,Zj:r>mmZtlh. mtlf. ^>(;^SV4 0 

ytfmz ht.m h*tA,<m\Uzft^xyng.i>$£.ikth 



[0055] [j©s«8K<o«aj] d n A^warmw^ 

M7-IJ -y b'DNAig^tt«m^vS14^^M^^ 

ecm) zm^xmm-?&. nawxauwi* /^rvr 

A b"-V a yf^OD N K%mk=t- £ . A^f7"iJ 7 KDN 

DNA^W*P*5l*-t*fTIQfcUTtJ:V^ PNA^ 
[0056] ^Mm^k^m^ (SECM) fcjt, - 

«Wfcti«#t (rn-7*) /tyr/nsis. A-fsKf 

mm (secm) MimtitzMttzm^xm^: 

WfcSWfc ( KflaB7cR*B) £H#7C<0 SEC MHttBU: 

Mj kti. ~mmzw\^&m±^it^mmmttx 

SWfc¥»«« (SECM) fc***t4 . H&7CS E C M 
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lt»4>*i*. mitLxu. mmcotfvx. ^uv 
-teas $ iitzn&mb h \ mt-xy 7t4j 

[0057] fmmmxwjmnmmxmMh&wz 

#tt3*VC$r**ttiRfcffiVvc. K*tt»+*>» DNA 
tH^$ fit V*4 D N Affifrt 

K»f»IH t teHie3*iT v > h D N AKtM" k ffl*itt£ *r*- 
4 tmttBBW^SIB* * v $ *iT $r * KfMctt 
m&£W^7V -y HDN Att&ttTOftS^SSttiHP* 

act, K^^^tcja^mjRfls^wattn 

N A«S^tt«^^iSttiHFIS^««fc:«*'^6*»* 

^«4MB[3<iTSr*K«*tt««)«K 
k US k <0RH» t ^t«abtt k HB^*-* i k £ J: T , 

tb& . ummmxz lMioon mohwrit 

**»*U\ JJEBUKMi, DNA»«f*Ffc, t&frflr 
afffcHfeS ixT v D N ABrJt k fflffltt fc^fc 

ffi<W W / 'J'/HDN Alg^ttiKWI^attiHHS^iB 
[00 58] 

[ mmm ] c hm^j um^j^kdn a^s^ § ix 
3tDNA4i-wai^&ffl^«*ai 

( 1 ) DNAMtfWftl 

MHUc-I*52xl 03 (/xm) <0#7XS1£ 

jc, 5' sfeSfc^^rh^^uafi^^rt-STT-^ 

cO2 0*frk^5^2 0*#:k*^^4>'N^7"U «y H 
DNA (HS-DNA : A 20 T 20 ) ( 5 0 n M ) <D7k}§ 

?k ( i nu zxK-yf-mwzm^x&mL. 

fc. [S)t^7XS^?SlJgSr2 5nMloJ;lA'l 2. 5n 
M^X.7t:HS-DNA07j<?§?S$r-eiX-e - fLl n Lf9 
j£»U jS#Lfc*»7abWe*L=Srv>J: dtcLT 1 0*13 
HJg$*i»*»^fcHS-DNA*3Se7K-C 

(2) KWDNA»rM-<o«aj 

±ie ( i ) T'imLKDNAftmm?*. wm-9-2 

8 8 0 8 0#^fgfc:IE«^)*&fc:«S!oT-&BJtLfeTIS* 

m ) z^tsmmwrnwi ( o . 1 MB»/BBWr y «> 

( P H 5 . 6 ) - 0 . 1 Mttft^r y ■> A**ifttf>fi 



IvftfWi ( C H >f yX7/M >V*m ) SrfflV^ 

■c, o. 7vo7-D-ym{ai&EpjaL, -e^ffiSr^aE 

j&&#0. 0 0 2#t3j;t/7-O-r^ffi«7&^O^§^' 
*<j2 0/xmO^mcTaiJ^L^. 02<±. dOSII^m 
£B{&fcL£H&7CS E C M*T* 0 . j6S«8W>fSa« 
6. 51X10-" (A) (H20H€ltfflS) 
1. 2 0X10- 8 (A) (H2^iKfe^ffl^) WKHte 
&4Cikl:^t-CV^. I23U:. m2cD7xiy return 
X'hh. (1). ( 2 ) tUtf ( 3 ) (±. ZtlfftMm 
£HS-DNA<97jqt?&S:5 0. 2 5. 1 2. 5nMc7) 

mmx'&m uz&ft ( is] t^aso hs-dn a<t) 7 j<?£?$ 
i . 2 o x 1 0" 8 ( a ) ffi^<7)jc^m«*^ai$ti.7t 

J:-?T. 12. 5X10- 18 ~50X1 

[0059] 
C-fbl 13 
(NDIFCa-1) 





[0060 3 [##0fl] M/'J -y KDNA (HS-D 
NA) £-#|gDNA®r/t (HS-dAi,) 

fc. 02»(1' ) . ( 2' ) fcil/ (3' HS 
-dA 20 W*j|j5^^ftl5O, 2 5. 12. 5nM 

o»KTjS*Lfc«»^f. zcoztfrt,. mummer 

— *g[DNAW/ttCOV>T(i. A^yij 7 HDNA 

<o«^)*«j 1/100 osjs«o«aaL*4ftas$ix 3 fl:3&» 

[006 1 ] [^JS^iJ 2 ] /N-f 7- U 7KPN AjWSJ£§ 
a^PNA^^^ffl^|,^til 

( 1 ) P N A-frffim^nftm 
Ti£«T*Sil*PNABr^: PNA— H 2 N — Ly s 
-T 10 -H (1MT rpNA-T 10 j kv^a. ) Sr. ^Cii>; 

(P.E.Nielsen et al., Journal of AmericanCheraical 
Soci ety ,114, 1895-1897 (1992) «fc IA14, %77-9678(199 

2)) fc:iett<J5^i£ti«-5T-&jRUfc. Tti. ^-$.>zm: 
-r. 
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[0062] 
Hfcl 2] 
NH 3 * 



[0063] wmizxtuxy" hmz^-tzmmtf 2 . 2 

5mm^^llt, 1. 2-b'X 

T-fe h7$K) v<r> y ^SSfWR^arF LT» 

fc. 5 0 nM^PNABJr/t (PNA-T 10 ) t50nM 
(OT^f-ycOl Ofitt (DNA-A 10 ) k<OiI-£« 
( 1 n L) £i8TU MfST- 1 B^ScSL. TO&Bffig 

§ilW^PNA-T 10 tDNA-A 10 tW^/iJ 

-y h p n A&m&AcamLx p n A#w*¥*fBKL 

(2) KSDNABrW-^ttffi 

mum 1 ^DNA^tfff^^ o fc±K < 1 > x-im 
ttz p n A#mm? z m^x , 1 *> ( 2 > t n« 

o£HWtV\ JWMBIfcWjeUsfcia, SUM* IT 
»&*ufc=i*7cs E c MflttcjicflSjltfc ttHEHSMrteR 

[0064] imtm\3 ] -**d n ABfJWfflsesfi 
d n a ttffim? §r ffl v ^ m & 
< 1 ) DNA&mm=p<oim 
&zmm Ltz-mrf 2x103 ( M m > xn 

«020tft(HS-DNA: A 20 ) ( 5 0 n M ) <7)tJ<?§ 
JK ( 1 nL) ?:X^-y^-^a5rfflV^T^#L. j5#L 
fc^ifoWJSKLfc^J: -p l,Z LX 1 WIL^S. H 
feZtlftfr'yfzHS-DNA&m&fcX'ffifrLX. DN 
A^MfrSR^ftSiLfc. 
(2) KWDNABffrWWffi 

±15 ( 1 ) t«U>:DNA#«fffO±t. 
20*f*c (DNA : T 20 ) (lOOnM) $:#tflOm 
M h U *Wmm ( P H 7 . 5 ) 1 Ou LfciST 

L, -t<0«iB[*«|g*L«rV^«t d CLW>% 2 5*C£T 2 

o . im'j >wzjmi- hv*>j>-v >m*m- 
•thv Tjj±*mm. ( p h 7 . o ) izxmft u *^jge<7> 

5 y (7) 2 0 Jtft . &V l&ttffl 1 O 
( 2 ) k R«K L T £ WJg LA: k i ^ . HSfefH 
lT*LfeH<JC7CSECM«tCfctt4, 5 0nM<7)HS 
- D N A(D£MX#-v h k \*mW&M9dmbtlfc. 

[00 65] mmm4 ] p n ak^ii^$^ p n 

A-ftmrnTzm^zmm 

( i > PNA-ftffim?<oim 



1, 2-b'X (h'-;^/^^;ur-t:hrS 

i%fflf)t'-)isA)\,*-)i>mrfmM%:&mmz, 5 0 n m 

C7)PNA-T 10 (PNA-T 10 tCOV^T(i. ^fifi«l2tC 
IE«i) ( 1 n L) *»TF U MiST' 1 IfflBftS 

U «ffifcEjeS<t«r3&>ofePNA-T 10 *3Re*T8fe 
^LTPNA^WSR^^fWUfc. 
(2) KHDNA»rtf-«>*Mii 

JbK ( 1 ) Tft* Lfc P N AMti^)±(: , 7f5> 
COlOift (DNA: A 10 ) ( 1 0 0 n M ) Sr-^tf 1 0 
mMhUXi^«?g ( P H7. 5) ?§i£<01 0;uL£ii§T 
U **>*»#«a*L,$rV*J: 3 Lfctffc 2 5XHZX 2 

0 . lM'J y^~7KS^ h V "7 A — 'J VB?7K*- 

h u »7 ( p h 7 . o ) izxmft t . *rj£cd 

( 2 ) k |5j«tc LT jEBttifi* SJ^ t fc tl^>. 9Ufe#J 
lT'^LfcH&^SECM&tC&ffft. 5 0nM<OHS 
- D N AC0^*X4f >y h k (3(5'|B]^OJSm*^#^^ . 
[0066] 

^ 7-y y h d n AnBf&z^-rmmttm^ztfift-rh 

dk^T^S. HP^>s *JMBtcJ:r>T, DNA^Sfff 
fcHSeS*tTV^DNA|!lr^kffl«tt*Wi-ft, t»MS 

iMBfw-*«fli(cttaj"r&ik3!»«rffiT. zwwtmtm 
Mftzmmz&tt-tz z k t -c-# ft . teH+^>K«ai8 

A-b y^Cji^di. V^ft mum? mm¥9-2 
88 0 8 0^|g) Sr^k-fr-f> 4fe«tfi*f««0|iS|Sf 

mmfrtzmm(DWimz^-2>&mi>%\'\ z^iz. pn 

At»-W«^*fflv^*6-fc:*>, ±3B<ODNA^«f*^<o 

-*smxbh. mz, PNAttmmttm^&imx'it. 

p N ABffr k S«H«5»Bf k wtt^W^RIIs&Wi 
ft . J: 0 ivvwyy^ -fe'- g y*«r 
fgk=5rft. /Wry y H&JBiRLTV^v^PNABrfrk 
vwry 7 KPN A^-^14mm^^vS1±^ k 
HST'^ft^Wc:. J: OS^^J: ^tfiftWmmX'* ft . 
[HffiojS^SiHB] 

[iai ] *%wcDK&w%mtmwLWXvmftiimz^ 

[H2 ] 7N^f y»J -y HDNAtCte-^L^W 7'y y HD 
N Att^tt^R-fli^ffitt^k D N A^KfffSffltW 

fflzffitizmffiv>mttz^^m&ivm®t.mizj; ft 

H^7cSECMmT'S>ft. 

[ H 3 ] SEC MfSc^r o 7 r 4 iVMXfo ft . 

11 D N ABfitt- 

1 2 a d n Affirm bmn&ztt&imtmwx 
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2 1 Kfl&Bffir* 

3 1 DNA-ftmm? 

4 1 /wyy 7 HDN Aft&IMBMMsJStHH 5 - 

5 1 SfCfdl&dflfc'vf y U ■/ HDNAfc/W 70 



6i ^SEsm^^sisai 
7 i z#7cBfi&0 



[HI ] 



[H2] 
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